Image analysis of GFA-positive astrocytes from adolescence to senescence.
Smears of fresh rat brain tissue combined with immunohistochemistry using antiserum to glial fibrillary acidic protein (GFA) were used to visualize individual astrocytes in different cortical regions of rats ranging in age from 1 to 30 months. By computerized image analysis, the cell area and the cell perimeter were determined. Using 4-month-old male Sprague-Dawley rats, it was found that GFA-positive astrocytes from cerebellum and hippocampus were significantly larger, both in terms of cell area and cell perimeter, than similar cells from cortex cerebri. The temporal development was carefully followed in smears of the hippocampal formation where a continuous increase in cell size was observed from 1 to 30 months of age. During the first few postnatal months a rapid increase in both cell area and cell perimeter was observed using Sprague-Dawley rats. For studies of senescent animals, Fisher 344 rats specifically bred for aging studies were obtained. Using such animals, a second, highly significant slower growth phase which continued until the longest time points studied was observed. A separate experiment using Sprague-Dawley rats also showed large differences in both cell area and cell perimeter of GFA-positive cerebellum and cortical astrocytes taken from 6-week- and 18-month-old animals. In conclusion, the present study shows that maturation of GFA-positive astrocytes is a process which continues for several months postnatally. This relatively rapid growth phase is followed by a slower increase in cell size, probably continuing throughout life.